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1.(a)Let A and B be nxn matrices over the filed F”".Prove thatif I- AB isinvertible, then

I-BA isalsoinvertibleand (I-BA)" =I+B(I-AB)" A.(10 %)

(b) Prove that, if A isinvertible,then AB and BA have the same eigenvalues. (10 4")

cos(6) sin()
—sin(6) cos(8)

cos(m@) sin(mb)

2.let A=
) ': —sin(m@) cos(mb)

], prove that the power of A,ie. A" ={ }, where m is

an integer. (Hint: Use the method of induction.) (20 %)

3. Assume that 70% of an inventory of diodes comes from vendor 1 and the remaining 30% from vendor 2,
and that 98% of the units from vendor 1 and 95% of those from vendor 2 give satisfactory performance. If
we pick one diode randomly, then (a) What is the probability of selecting a unit that is made by vendor 1
and defective? (10 %) (b) What is the probability of selecting one that is defective, irrespective of vendor?
(10 %°)

4. If the random variable X is normal distributed, find the probability density function of
(a) Y =2X +1. Besides, find the mean and variance of Y . (15 %)
(b) Y=2X*+1.(5 %)

5. There are two independent chi-square random variables, X, and X,, with two degrees of freedom. The

probability density function of a chi-square random variable X with two degrees of freedom is
1 -2
x)=—e 2,
(=3

Please find the probability of the event

E:{(x,,xz)

0<x <1
0<x +x,<3]

You can express your answer by a function of e =2.71828.(20 %4")




